The authors conduct a systematic review of the literature to identify interventions designed to enhance breast cancer screening, diagnosis, and treatment among minority women. Most trials in this area have focused on breast cancer screening, while relatively few have addressed diagnostic testing or breast cancer treatment. Among patient-targeted screening interventions, those that are culturally tailored or addressed financial or logistical barriers are generally more effective than reminder-based interventions, especially among women with fewer financial resources and those without previous mammography. Chart-based reminders increase physician adherence to mammography guidelines but are less effective at increasing clinical breast examination. Several trials demonstrate that case management is an effective strategy for expediting diagnostic testing after screening abnormalities have been found. Additional support for these and other proven health care organization-based interventions appears justified and may be necessary to eliminate racial and ethnic breast cancer disparities.
tional attainment, including many minority women, are more likely to experience delay in follow-up testing compared to patients with higher educational attainment (Yabroff et al. 2004 ). Regarding quality of breast cancer treatment, research indicates black, Mexican American, and Puerto Rican women with early stage (I or II) breast cancer are 20 to 50% more likely to receive inappropriate treatment compared to white women with similar stage disease (Li 2005) . In contrast, Japanese-, Chinese-, Korean-, and Vietnamese-American women are 20 to 40% less likely to receive inappropriate treatment compared to white women (Li 2005) . Differences in care following treatment (survivorship care) may also contribute to disparities in breast cancer mortality. Research suggests that the quality of surveillance and medical care that women receive following breast cancer treatment is not as high among racial/ethnic minorities compared to whites (Ashing-Giwa et al. 2004 ). Masi et al. / Breast Cancer Screening, Diagnosis, and Treatment 197S 
New Contribution
The goal of this article is to systematically review the literature regarding health care organization-based interventions to improve breast cancer screening, diagnosis, and treatment among racial and ethnic minority women. Previous reviews have mainly focused on health care organization-and community-based interventions to increase breast cancer screening Legler et al. 2002; Mandelblatt and Yabroff 1999) but none has reviewed health care organization-based interventions to improve other important aspects of breast cancer care, including diagnostic testing and treatment. Recent efforts to enhance breast cancer diagnosis and treatment among uninsured and underinsured women have been bolstered by the National Breast and Cervical Cancer Early Detection Program (NBCCEDP) and the national Breast and Cervical Cancer Prevention and Treatment Act of 2000 (BCCPTA). These programs are administered through health centers throughout the country, and many have recently developed and tested novel strategies for enhancing breast cancer services. Reviewing these strategies can help identify those that are most effective and highlight areas that require further study. Greater appreciation of successful screening, diagnostic, and treatment strategies will also increase the likelihood that providers and patients will make the best use of valuable NBCCEDP and BCCPTA resources.
Method
We conducted a systematic review of the literature to determine the effectiveness of health care organization-based interventions to enhance breast cancer screening, diagnosis, and treatment among racial and ethnic minorities. Initially, we used Medical Subject Headings (MeSH) to search MEDLINE via Ovid. Our search strategy was an intersection of MeSH terms referring to breast cancer (e.g., breast neoplasms), trial study design (e.g., intervention studies, randomized controlled trials, controlled clinical trials, evaluation studies, program evaluation, and peer review), and racial/ethnic minorities (e.g., minority groups, ethnic groups, Hispanic Americans, Mexican Americans, Asian Continental Ancestry, Asian Americans or American Native Continental Ancestry or Indians, North American, African American, African Continental Ancestry Group, or Oceanic Ancestry Group). Similar combinations of keywords were used to search the Cochrane CENTRAL Register of Controlled Trials and the Cumulative Index of Nursing and Allied Health Literature (CINAHL). Abstracts identified through this process were reviewed to determine eligibility for study inclusion.
Criteria for inclusion were as follows: published from 1986 through December 2005, in English, included human data, represented a published report, specific to minority health (overall patient population more than 50% minority or if less than 50% minority, included analysis by race or ethnicity), conducted in the United States, included an intervention that was health care organization-based, and used a randomized or concurrent controlled trial design. Full reports were printed and reviewed when the abstract met the inclusion criteria. A manual search was used to identify key references cited in full reports and review articles.
Trials that included community-based interventions were considered if the primary interventions were health care organization-based. A standardized review form was used for each full report to confirm eligibility, assess the study and participant characteristics, and abstract the data needed to address the study questions (Beach et al. 2006) . A primary and secondary reviewer evaluated each article. The primary reviewer completed the review form, and the secondary reviewer checked each item on the form for completeness and accuracy. When disagreements arose, issues were discussed among all authors until consensus was reached.
Included studies were evaluated for quality and given a summary score (0 to 27) based upon reporting features, external validity, bias, and confounding (Downs and Black 1998) . Consistency of scoring across authors was enhanced by using a scoring form and by discussing the quality score of five studies (12% of the total), which all authors reviewed. Once consensus was reached on the quality score of these studies, each author reviewed an equal proportion of the remaining studies.
Conceptual Model
Our conceptual model builds upon the general model presented in the introductory paper of this supplement ) and highlights the main patient and provider barriers to screening, diagnosis, and treatment/survivorship care, as well as the types of interventions that can be used to overcome these barriers (Figure 2 ). Patient barriers include out-of-pocket costs, lack of health insurance, cultural and language differences, lack of information, and logistical challenges such as lack of transportation or child care. For providers, barriers include time and financial constraints, lack of staff support, staff turnover, language and cultural differences, forgetfulness, and bias. Health care interventions can focus on a single barrier (such as lack of patient or provider knowledge) or can be multifaceted and address several barriers at once. Examples of focused interventions are reminder letters for patients who are due for mammography or chart reminders that inform providers about the screening status of their patients. Case management is an example of a patient intervention that simultaneously addresses multiple financial and logistical barriers to care. An example of a multifaceted provider intervention is one that provides written guidelines that are reviewed in a didactic setting, a chart reminder regarding screening tests, and administrative assistance in completing radiology request forms. In the conceptual model, a double arrow connects patient and provider interventions because both groups can be targeted simultaneously in health care organizationbased trials. Outcomes in the conceptual model reflect the intervention category (screening, diagnosis, treatment) and include both process and outcome measures.
Results
The electronic and manual searches yielded 215 unique citations, of which 154 were eligible for full review. After applying the inclusion criteria, 42 studies were retained for this report. Thirty-six trials focused on breast cancer screening, five focused on follow-up testing, two addressed breast cancer treatment, and one of the treatment trials addressed an element of survivorship care. The most common reasons for exclusion were that the study was not a concurrent or randomized controlled trial, was not health care organization-based, or had fewer than 50% minority ies used for this report, 7 were published between 1986 and 1990, 27 were published  between 1991 and 2000, and 8 were published between 2001 and 2005 . Study quality varied both within and between categories of intervention. For the 36 breast cancer screening trials, the range of quality scores was 12 to 25 and the mean was 18.8 out of 27. For the five diagnostic testing interventions, the range of quality scores was 13 to 19, and the mean was 16.4 out of 27. The average quality score for the breast cancer treatment trials was 19.5 out of 27. Most studies scored well on reporting, which reflects the inclusion of study aims, participant characteristics, interventions, confounders, and findings. Scores were also generally high for external validity, a measure of how well the study population represented the population from which participants were drawn. Given the overt nature of the interventions, it was not surprising that most studies did not score as well on participant or researcher blinding. Confounding was also a problem in several studies that did not adequately adjust for important patient characteristics.
Following the conceptual model, results are presented based upon intervention category (screening, diagnosis, treatment) and target (patient only, patient and provider, provider only). Because most of the trials focused on breast cancer screening, these are described first. This is followed by a description of the five diagnostic testing trials, which are categorized by the number and type of interventions used. Breast cancer treatment trials are described last. To assist with interpretation of results, information regarding the health insurance status of study participants is provided for each trial.
Interventions to Enhance Breast Cancer Screening
The 36 breast cancer screening trials were diverse with respect to target population, intervention type, and study design. Fourteen studies targeted only patients, 18 studies targeted both patients and providers, and 4 studies targeted only providers. Black women represented 30% or more of the study population in 23 studies. In half of these studies, 30% or more of the study participants were white. Hispanic women represented 30% or more of the patient population in five studies. One study population consisted entirely of Asian American women. Among the most common patient-targeted interventions were reminder letters and telephone calls, written educational materials, in-person counseling, mammography vouchers, and classroom education. Common provider interventions were chart reminders, chart flow sheets, written educational materials, and chart audits with feedback. Patient outcomes included rates of mammography completion, breast self-examination, and intention to ask a provider about mammography. Provider outcomes included adherence to mammography and clinical breast examination (CBE) guidelines and Masi et al. / Breast Cancer Screening, Diagnosis, and Treatment 201S (text continues on p. 207S) Skinner et al. 1994 Skaer et al. 1996 RCT RCT RCT Voucher for free screening mammography at local facility. In the 14 trials that included only patient interventions, we identified 3 primary intervention types: reminder-based, culturally tailored, and multifaceted. The most common outcome assessed in these trials was screening mammography, but breast self-examination, intention to ask a provider about mammography, and breast cancer knowledge were also assessed.
Reminder-based Interventions
Results from five studies suggest that the success of reminder-based interventions, such as letters and telephone calls, is related to the demographic and socioeconomic characteristics of the study population. For example, one study assessed the effect of tailored letters and telephone counseling on screening mammography in two groups (Champion et al. 2002) . In the first group, 77% of participants were white, 50% were employed, and 24% earned less than $15,000 per year. In the second group, 83% were black, 10% were employed, and 77% earned less than $15,000 per year. Health insurance status was not assessed. Tailored letters alone increased mammography in the first group but only the combination of the tailored letters and telephone counseling was effective in the second group. Results from other studies mirrored these findings. For example, personalized reminder letters did not increase screening mammography rates in a population that consisted primarily of low-income black women who had never had a mammogram before (insurance status not reported) (Smith-West et al. 2004) . In another study, a combination of reminder letters and telephone calls was also less effective among black women compared to their white counterparts (Janz et al. 1997) . Insurance status was not reported in that study but all women were Medicare eligible. In contrast, a study among primarily white (83%), insured (93%), and educated (>80% high school graduates) women showed both generic and tailored reminder letters resulted in increased likelihood of mammography over the study period (Mayer et al. 2000) . Factors associated with increased likelihood of mammography were previous mammography and age 65 years and older (i.e., Medicare eligible) versus age 50 to 64 years. Black women were less likely to obtain mammography, but this effect was not significant. There was also a nonsignificant positive association between education and mammogram likelihood. Results from these studies suggest that women with lower income and/or lower educational attainment face barriers to mammography that are not effectively addressed by low-intensity interventions such as reminder letters and telephone counseling.
Culturally Tailored Interventions
Recent immigrants to the United States face a multitude of cultural barriers to breast cancer screening (Swan et al. 2003) , and several of the trials we identified used a culturally tailored approach to increase screening (Fisher et al. 2007 ). For example, Margolis et al. found that after controlling for insurance type, women who received CBEs by nurse practitioners who had received cultural sensitivity training were more likely to subsequently obtain screening mammography. This effect was greatest among Native American and Southeast Asian women (Margolis et al. 1998 ). Valdez et al. used culturally tailored waiting room videos to address knowledge deficits, fear, and misconceptions regarding screening mammography among Latina women attending a primary care clinic. Intervention and control groups had similar rates of health insurance. Bivariate analysis revealed that viewing Spanish language videos was associated with increased breast cancer knowledge and intention to ask physicians about mammography (Valdez et al. 2002) . Similarly, culturally tailored classroom instruction on breast health improved perceived self-efficacy, proficiency in the BSE, and monthly BSE rates among Latina women compared to controls who had similar rates of health insurance (Mishra et al. 1998) or had similar immigration and marital status (Fitzgibbon, Gapstur, and Knight 2004) . Davis et al. (1998) used feedback from focus groups consisting primarily of black women to develop a breast health educational video that used patient preferences regarding presentation style and format. Use of this video in combination with culturally tailored small-group education increased mammography 29% compared to 18% in the control group. Insurance status was not reported in this study, but the groups did not differ based upon age, race, income, education, or literacy level. In each of these studies, the authors cited use of culturally tailored educational materials as essential to the intervention's success.
Multifaceted Interventions
Prior research has shown that financial and logistical barriers, such as out-ofpocket costs, inconvenience, and lack of transportation contribute to lower mammography rates among minority women (Caplan et al. 1996) . We identified eight interventions that addressed financial and logistical concerns among low-income women, and this approach appeared to be more effective than reminder-based interventions at increasing screening mammography. For example, in a study of primarily low-income Medicare recipients, 44% obtained a mammogram within 60 days of receiving a free mammography voucher compared to only 10% of women in the control group (Kiefe et al. 1994) . Similarly, the combination of a mammography voucher and provider advice was associated with a higher mammography rate at 30 days compared to provider advice alone among primarily uninsured, foreign-born Hispanic women after adjusting for multiple covariates, including health insurance status (Skaer et al. 1996) . In another study, combining provider recommendation for mammography with same-day mammography appointments resulted in increased mammography completion after controlling for health insurance status (Dolan et al. 1999) . A similar trial led to increased mammography when transportation was combined with appointment scheduling and dependent care, although insurance status in the intervention group differed from that of the control group (Weber and Reilly 1997) These studies suggest that multifaceted strategies can be used to help minority women overcome financial and logistical barriers to screening mammography.
Trials that Included Patient and Provider Interventions (Table 2)
Of the 18 studies that included both patient and provider interventions, 7 compared the effectiveness of patient interventions to provider interventions and 11 compared a combination of patient and provider interventions to provider interventions alone or to usual care. The outcomes assessed in these trials included screening mammography, clinical breast examination, and advice regarding breast self-examination.
Screening Mammography
Provider interventions were more effective than patient interventions at increasing screening mammography rates in six of the seven trials that compared the two intervention targets. For example, chart-based reminders regarding preventive care services were associated with a higher rate of mammography completion (30%) in an ethnically diverse, underinsured population compared to a patient reminder letter alone (11%), while adding a patient reminder letter to the chart reminder intervention yielded no increase in screening mammography (Becker et al. 1989) . Ornstein et al. (1991) found that physician chart reminders, but not patient reminder letters, increased mammography in a primarily black and underinsured population. This effect was stronger among those who had Medicare, Medicaid, or no insurance compared to those who had an HMO, PPO, or third-party insurance. In another study, physicians received either chart reminders for cancer screening or feedback regarding their compliance with screening guidelines (McPhee et al. 1989) . After adjusting for multiple patient characteristics including receipt of Medicaid, these interventions were each more successful at increasing mammography compared to patient reminder letters alone.
In a series of studies conducted in health department and HMO clinics in the Detroit area, Burack and colleagues found physician-targeted chart reminders were more effective than patient reminder letters at increasing screening 218S Medical Care Research and Review mammography rates even when out-of-pocket mammography costs were eliminated (Burack et al. 1994; Burack et al. 1996; Burack and Gimotty 1997) . At the two HMO clinics in this study, the chart reminder approach was more successful in the clinic that had the higher proportion of commercially insured HMO patients versus Medicaid-subsidized HMO patients (Burack et al. 1996) , suggesting that the effectiveness of the physician-targeted approach was related to patient socioeconomic status. In contrast to the above studies, Rimer et al. (1999) did not find that physician chart reminders led to higher screening mammography compared to either tailored patient letters or a combination of tailored letters and tailored telephone counseling. However, a ceiling effect may explain this result, as a majority of participants had health insurance and 84% were up-to-date with mammography at baseline.
One study compared the effectiveness of a combined provider and patient intervention to a provider intervention alone. In that trial, a combination of provider education, chart reminders, partially completed mammography requisitions, and patient education was associated with a higher mammography completion rate compared to provider education alone in an older, Medicare-eligible population (Herman, Speroff, and Cebul 1995) . Provider education consisted of a lecture on preventive services and a monograph that included background articles and guidelines related to preventive care.
In the screening studies that compared a combination of provider and patient interventions to usual care, six found a positive intervention effect. In one study, completion of screening test checklists by patients, with the assistance of their providers, resulted in a greater increase in screening mammography compared to the control group over an 18-month period, although analysis did not adjust for insurance status (Dickey and Petitti 1992) . In another study, patient-completed screening checklists were placed in the medical charts along with stickers reminding the providers of each patient's screening test status. This strategy led to increased screening mammography compared to usual care at the end of the intervention (12 months) and also 1 year after completion of the intervention among those who received county-sponsored health insurance (Roetzheim et al. 2004; Roetzheim et al. 2005) . Similarly, Nattinger, Panzer, and Janus (1989) found that a combination of chart reminders, partially completed mammography requisitions, and patient educational materials was effective at increasing screening mammography, as was physician feedback regarding the proportion of patients who were up-to-date with screening mammography. Both interventions were superior to usual care in this study, although health insurance status was not included in the analysis. In two other studies, multifaceted interventions, including motivational videos, informational pamphlets, bus passes, telephone/postcard reminders, and chart prompts, led to increases in screening mammography among minority women with (Taylor et al. 1999 ) and without (Paskett et al. 1999 ) adjusting for health insurance status.
Unfortunately, the design of these studies made it impossible to determine which of the interventions or combination of interventions led to this effect.
Three of the trials that used combined patient and provider interventions were not effective at increasing screening mammography in racially and ethnically diverse patient populations. For example, health educational material and screening test checklists for patients, combined with preventive care flow sheets and in-service training for providers did not lead to increased mammography in community-based migrant health centers that served a racially and ethnically diverse patient population (Dietrich et al. 1998) . The proportions of patients with no insurance or public insurance were similar at the intervention and control sites. Using subgroup analysis, the authors noted that the intervention was more successful in clinics with stable medical director leadership compared to those that had experienced turnover at that level. Another study attempted to increase mammography rates through a combination of patient-oriented health maintenance cards and physician-oriented chart reminders, in-service training, and feedback (Manfredi et al. 1998 ). This approach did not succeed, and the authors hypothesized that physician turnover may also have reduced its effectiveness, although this hypothesis was not formally tested. In a study among Vietnamese-American patients, a combination of Vietnamese-language educational materials for patients and chart reminders, in-service training, and newsletters for physicians also did not improve adherence to mammography screening guidelines (Nguyen et al. 2000 ). An emphasis on urgent care, as opposed to preventive care, in clinic scheduling was cited as a potential reason for the lack of effectiveness of this intervention.
Clinical Breast Examination
Four of the above studies also examined the effect of combined patient and provider interventions on provider adherence to CBE guidelines. Two of these trials were successful, while two were not. In one study, the combination of patient education, provider education, chart reminders, and assistance completing mammography requisitions was associated with a higher rate of CBE compared to provider education alone (Herman, Speroff, and Cebul 1995) . Another study also demonstrated increased CBE rates compared to controls when providers received chart reminders regarding overdue screening tests and patients received letters and postcards regarding CBEs (McPhee et al. 1989 ). In contrast, CBE rates did not increase with a combination of patient and provider interventions in racially and ethnically diverse populations (Manfredi et al. 1998; Dietrich et al. 1998 ).
Advice Regarding Breast Self Examination
In the Dietrich et al. (1998) 
Trials that Included Only Provider Interventions (Table 3)
Of the four screening trials that used only provider interventions, three were designed to increase physician adherence to screening mammography guidelines and one was designed to increase provider adherence to clinical breast examination guidelines.
Screening Mammography
Increased provider adherence to mammography screening guidelines was achieved in three provider-targeted interventions. One trial used chart reminders and controlled for insurance status (Chambers et al. 1989 ), one used a chart flow sheet that required physician response but did not control for insurance status (Litzelman et al. 1993) , and one provided administrative assistance in completing radiology requisition forms for patients who were due for screening mammography (McCarthy et al. 1997 ). In the latter study, the patient insurance profiles were similar at the intervention and control clinics. In all of the studies, the authors highlighted the time pressures faced by health care providers and the potential benefits of assisting providers with clerical tasks.
Clinical Breast Examination
As with two of the combined patient and provider interventions to increase CBE, the provider-only intervention to increase CBE achieved limited success. Conducted in two university-affiliated general medicine clinics serving a diverse patient population, this trial's chart reminder strategy did not lead to a higher CBE rate by the end of the intervention period (Schreiner et al. 1988) . Six months after the intervention period, the CBE rate was higher in the intervention clinic compared to the control clinic. However, patient load was significantly lower in the intervention clinic, and the analysis did not control for health insurance status.
Interventions to Expedite Diagnostic Testing
Women with abnormal screening mammograms or clinical breast examinations comprised the target population in all five studies of diagnostic testing interventions. None of the interventions targeted health care providers. Black women comprised the majority of participants in four of the studies, while Hispanic women comprised the majority in one study. Outcomes assessed included time to follow-up appointments and time to breast biopsy. One study examined stage at diagnosis in the intervention group compared to the control group. None of the studies evaluated long-term patient survival.
Of the five interventions we identified, all achieved success using some form of case management to monitor follow-up and diagnostic activities. Case management is defined as a collaborative process that assesses, plans, implements, coordinates, and evaluates options and services to meet an individual's health needs through communication and available resources (Case Management Society of America 2002). Case management is considered "minimal" when it involves basic services such as outreach, client assessment/case planning, and referral to service providers (Korr and Cloninger 1991) . Two of the interventions used a minimal model of case management. A more extensive "coordination" model of case management is characterized by the basic case management services plus advocacy on behalf of clients, direct casework with clients, and reassessment (Korr and Cloninger 1991) . Of the studies we identified, one used a coordination model of case management. A "sociomedical" model of case management was used in the other two studies. In this model, issues related to housing, work, food security, substance use/abuse, domestic violence, and mental health are assessed and addressed in addition to immediate health care and advocacy needs (Lantz et al. 2004 ).
Patient Interventions (Table 4)

Minimal Model of Case Management
In the first study, clinic nurses provided case management, tracking, and telephone/letter follow-up to women referred for diagnostic evaluation for a suspected malignancy (Manfredi, Lacey, and Warnecke 1990) . Adherence to follow-up subspecialty appointments was over 90% in both the intervention and control groups if the appointments occurred within 15 days of the referral. When all time periods were assessed, the appointment adherence rate was 88% in the intervention group and 66% in the control group, regardless of insurance status. In this multi-ethnic population, the follow-up appointment adherence rate did not differ for black females compared to the group as a whole. Rates of diagnostic testing (i.e., followup breast ultrasound or biopsy) were not measured in this study.
A minimal model of case management was also used in the Breast Cancer Screening Program (BCSP) at Chicago's Stroger (formerly Cook County) Hospital, which serves primarily low-income, uninsured, or underinsured minority patients. In this trial, patients were educated regarding abnormal test results, referred for further evaluation and biopsy, and tracked for completion of recommended diagnostic testing (Bressler et al. 1993 consultation kept their appointment, and 90% of women referred for biopsy underwent the procedure. Although appointment adherence rates were not reported for the control group, a higher proportion of women in the BCSP (25%) had in situ or Stage I breast cancer compared to those in the control group (6%). Lacey et al. (1993) used clinic nurses to manage a computerized tracking system, to conduct telephone follow-up and appointment scheduling, and to attend the breast oncology clinic on days when referred patients were seen (Lacey et al. 1993 ). Among women with abnormal screening test results, a higher proportion of women who received coordination services (92%) kept their follow-up appointments with the breast oncology clinic compared to those who did not receive coordination services (72%). Nearly all patients in this study were black (99%), unemployed, and uninsured. The authors attributed the success of this intervention to the coordination services provided by the project staff.
Coordination Model of Case Management
Sociomedical Medical Model of Case Management
Both of the studies that used a sociomedical model of case management reported benefits with respect to completion of diagnostic studies. Freeman et al. (1995) used a screening form that allowed a patient navigator to identify barriers to follow-up testing and assess each patient's financial, communication, social service, emotional, and psychological needs (Freeman, Muth, and Kerner 1995) . The navigators provided coordination services to women with abnormal screening tests and referred patients for social and psychological services as indicated. Of those who received case management services, 88% completed the recommended breast biopsy. In comparison, only 57% of those in the control group, which had a higher rate of health insurance, underwent a breast biopsy. Among those who completed a breast biopsy, 71% of intervention patients did so within four weeks compared to 39% in the control group. This patient navigator program served primarily black and Hispanic women, 91% of whom reported being "highly satisfied" with the assistance they received. In the Screening Adherence Follow-up (SAFe) program, social workers screened for psychosocial barriers to follow-up testing and provided counseling or a referral to psychosocial oncology when indicated (Ell et al. 2002) . These services augmented appointment reminder calls and systems navigation services, which were provided by social workers and peer counselors. Implemented in health centers in New York and Los Angeles, this intervention was associated with a 90% adherence rate with follow-up subspecialty appointments. Adherence among the control population was less than 75%. In addition, enrollees had higher rates of timely follow-up for abnormal mammograms that were "probably benign" (recommend follow-up within 240 days), as well as those that were "suspicious for cancer" (recommended follow-up within 60 days). However, these results did not 228S Medical Care Research and Review account for health insurance status and the control group consisted of a random sample of women who either refused study participation or could not be located to invite participation.
Interventions to Improve Treatment
Most health care organization-based interventions to enhance breast cancer treatment among minority women focus on expediting treatment initiation rather than improving quality of breast cancer care or survivorship care. Of the interventions we initially identified, one described a controlled trial but did not report results (Hiatt et al. 2001) , one described an uncontrolled patient navigator intervention (Burhansstipanov et al. 1998) , and two reported results from controlled trials (Ell et al. 2002; Goodwin et al. 2003) . Only the controlled trials met all of the inclusion criteria for this review. As described above, Ell and colleagues evaluated the Screening Adherence Follow-Up (SAFe) program, a case management-based intervention that combined health education, counseling, and systems navigation. The treatment-related outcome in this study was time to initiation of cancer treatment, defined as the time interval from the date of the breast cancer diagnosis to the date of the first confirmed treatment appointment. In this study, a greater proportion of enrollees (62%) received their first breast cancer treatment within 30 days after receiving a diagnosis compared to controls (40%). In addition, the median time to treatment initiation was 24 days for enrollees and 29 days for controls. However, due to the small number of patients diagnosed with breast cancer, neither of these differences was statistically significant. Goodwin et al. (2003) evaluated the effect of nurse case management on breast cancer treatment in a racially diverse population of female Medicare recipients. Interactions between nurse case managers and patients occurred in the patients' homes, via telephone, in outpatient clinics, and in the hospital setting. Case manager services included education, counseling, advocacy, and coordination of care. Compared to those in the control group, women in the intervention group were more likely to receive breast-conserving surgery (29% vs. 19%) and radiation therapy (36% vs. 19%). Among women who received breast-conserving surgery, a higher proportion of those in the intervention group received adjuvant radiation (78% vs. 45%) and axillary dissection (71% vs. 45%). Being aged 75 and older, being unmarried, living alone, and being a racial/ethnic minority were all associated with lower rates of stage-appropriate treatment in the control group but not in the intervention group, suggesting that women with indicators of poor social support were more likely to benefit from nurse case management. As for survivorship care, there was a trend toward increased breast reconstruction surgery in the intervention group compared to the control group (9% vs. 3%) but this effect was not significant. In addition, 2 months after surgery, a significantly higher proportion of women in the intervention group reported normal or near-normal arm function compared to the control group (93% vs. 84%).
Discussion
Of the studies that met our inclusion criteria, most focused on breast cancer screening rather than diagnostic testing or breast cancer treatment. The screening interventions were generally effective but were more likely to be effective if they were conducted among white, educated populations. Interventions to expedite diagnostic testing used varying levels of case management, and all succeeded in facilitating at least one step in the diagnostic process. None of the diagnostic testing trials compared different models of case management so we could not determine whether a less comprehensive (and therefore less costly) model is as effective as the most comprehensive approach. Only two studies examined interventions to enhance breast cancer treatment. None of the studies in this review examined long-term patient outcomes, such as tumor recurrence or 5-year survival. In addition, none of the trials addressed potential provider bias in breast cancer screening, diagnosis, or treatment.
Screening
A recent population-based study of women 40 years and older revealed that 70% of whites, 70% of blacks, 65% of Hispanics or Latinos, and 63% of Asians reported obtaining a mammogram in the previous 2 years (National Center for Health Statistics 2005). Several of the studies in this review documented much lower baseline mammography rates among both intervention and control groups. This discrepancy likely reflects both the shorter time frame of evaluation (6 to 12 months) and the higher rates of uninsurance and underinsurance among the trial populations. As many as 50 to 60% of trial participants were uninsured, while nationally, rates of uninsurance are not as high: 20% among blacks, 33% among Hispanics and Latinos, 19% among Asians, and 15% among whites (DeNavas-Walt, Proctor, and Hill-Lee 2005) .
We found that patient-targeted screening trials employed a variety of strategies, including reminder letters and telephone calls, culturally tailored classroom instruction and videos, and assistance with financial and logistical needs. While reminder-based patient interventions increased mammography among women with higher educational attainment or previous mammography, this approach was less successful among those with lower educational attainment or no history of mammography. This suggests that barriers other than knowledge deficits prevent many women from obtaining appropriate screening tests. Foreign language represents an important barrier among recent immigrants (Swan et al. 2003) , and studies among low acculturated Latinas demonstrated a positive effect of culturally tailored interventions (such as native language educational material and classroom instruction) on outcomes important to breast cancer screening, including breast cancer knowledge, BSE proficiency and practice, and intention to ask providers about mammography. Cultural barriers to screening are also important for black women as suggested by the effectiveness of culturally tailored videos and classroom instruction on screening mammography rates. Previous research has shown that patient involvement in developing health education materials ensures that the content of the materials is relevant to the patients' situation and is presented from their point of view (Rudd and Comings 1994) .
Other important screening barriers include lack of health insurance, low income, and reduced access to transportation. In contrast to reminder-based interventions, interventions that addressed financial and logistical concerns increased mammography in patient populations that were diverse with respect to race, ethnicity, and insurance status. The dramatic increases in screening associated with mammogram vouchers suggest that financial barriers are paramount among low-income and minority populations. This is supported by an extensive literature on financial incentives and self-care behavior, including the Rand Health Insurance Experiment, which showed that out-of-pocket costs reduce adherence to medical recommendations for asymptomatic conditions in low-income populations (Shapiro, Ware, and Sherbourne 1986) .
In studies among low-income and underinsured populations, provider-targeted interventions led to greater increases in screening mammography compared to patient-targeted interventions. This is not surprising given that physicians who receive mammography prompts typically interact with the patients about whom they are prompted whereas not all patients who receive mammography reminders interact with their physicians. Burack et al. (1994) found that a physician intervention led to increases in screening mammography even after removal of out-of-pocket mammography costs for low-income patients. This suggests that physician advice can be effective across a spectrum of patient income and insurance levels, and that more should be done to ensure that physicians make appropriate screening recommendations. In the studies we reviewed, chart reminders, audit with feedback, peer comparison, and preventive care flow sheets all increased physician adherence to mammography screening guidelines.
While these strategies worked for mammography, they were less successful at increasing CBE. This may be related to the greater amount of time needed for performing a CBE compared to ordering a mammogram. Clinics that primarily serve uninsured and underinsured patients tend to have fewer financial resources and more time constraints compared to those with higher proportions of insured patients (McAlearney 2002) . In addition, patients who visit public or community health centers tend to have higher rates of comorbidity and other barriers to efficient care, including language differences (Lemon et al. 2006) . Physicians with time pressures due to patient care needs may be less inclined to conduct clinical screening examinations, especially if support staff are not available to provide assistance. In addition, clinicians may be less inclined to conduct a CBE if they believe that CBE plus mammography does not reduce breast cancer mortality compared to mammography alone (Humphrey et al. 2002) . Therefore, while the less time-intensive practice of mammography ordering was amenable to change in most clinical settings, CBE practice was more difficult to change. Further research is needed regarding CBE as a screening strategy, especially among women with limited access to mammography.
Diagnosis
Previous research has shown that several barriers contribute to delay in diagnostic testing following abnormal screening mammography or CBE. These include fear of finding cancer, not understanding the recommended exam, worrying about the exam or treatment, cost, transportation and child care issues, and language or cultural differences between patients and providers (Ell et al. 2002; Lantz et al. 2004 ). Because of the number and complexity of barriers that many women face, all of the trials we identified used some form of case management. These trials differed both in the intensity of case management and in the outcomes studied. Those that used either the minimal or coordination case management model demonstrated increased adherence with follow-up appointments, while those that used the more comprehensive sociomedical model demonstrated increased breast biopsy rates and earlier diagnostic resolution. None of the studies used a randomized controlled trial design, and selection bias must be considered before results can be generalized. In addition, because comparisons between models of case management were not made in any of the trials, we cannot quantify the benefits associated with higher levels of case management. Nevertheless, case management appears to be an effective strategy for overcoming many of the social, economic, and logistical barriers to follow-up testing that minority women face.
Treatment
Only two studies met our criteria for health care organization-based studies to improve breast cancer treatment (Ell et al. 2002; Goodwin et al. 2003) . In the Ell et al. study, a sociomedical model of case management increased the number of patients who received breast cancer treatment within 30 days of diagnosis. While this effect was not statistically significant, it suggests that comprehensive case management, including assistance with scheduling and child or elder care, as well as evaluation and treatment for depression and anxiety, can facilitate treatment initiation among minority women. The Goodwin et al. study also used case management to provide a range of services, including assessment of social support and emotional and cognitive status, and referral for services as indicated. This intervention resulted in significant increases in breast-conserving surgery, adjuvant radiation, and axillary dissection. While women in the control group with indicators of poor social support were less likely to receive appropriate treatment, this was not the case in the intervention group, suggesting that a sociomedical model of case management is especially helpful to those facing multiple barriers to care. There was some evidence of improved survivorship care (e.g., increased breast reconstruction and increased postsurgical arm function) in the intervention group but many elements of survivorship care were not assessed by either Goodwin et al. or Ell et al. These elements include follow-up office visits, follow-up mammography, diagnosis and management of disease recurrence, and diagnosis and management of treatment sequelae. In addition, neither study evaluated the impact of case management on long-term survival. Future studies in this area should assess both quality of survivorship care and long-term outcomes. Bigby et al. (2003) recently described a provider-targeted program aimed at improving breast cancer care for black women and reducing racial and ethnic disparities in breast cancer mortality. This intervention includes primary care physician training regarding cultural competency and breast cancer treatment options. The training program is a train-the-trainer model in which a core group of providers from six demonstration sites train providers and staff at other clinical sites. When published, results from this trial may shed light on the effects of health care organization-based interventions on the quality of breast cancer treatment and survivorship care.
Conclusions and Future Directions
We found that significant financial, logistical, and time barriers to breast cancer screening and follow-up testing exist for many minority patients and their providers. Despite these obstacles, several health care organization-based interventions achieved success in increasing screening behaviors and diagnostic testing. Trials that focused on barriers other than knowledge deficits, such as out-of-pocket costs for mammography or lack of transportation to specialist appointments, were successful even in uninsured and underinsured populations. We conclude that an important first step toward reducing breast cancer mortality among low-income and minority women is to identify financial and logistical barriers to screening and follow-up testing and provide services that overcome these barriers.
Recognition of the importance of financial barriers to breast cancer screening and treatment has led to the development of two federal breast cancer initiatives, the National Breast and Cervical Cancer Early Detection Program (NBCCEDP) and the Breast and Cervical Cancer Prevention and Treatment Act (BCCPTA). The NBC-CEDP was created in 1990 to assist uninsured and underinsured women obtain breast and cervical cancer screening and follow-up diagnostic testing. It is administered by the Centers for Disease Control and Prevention (CDC) through cooperative agreements with all 50 states, 4 U.S. territories, the District of Columbia, and 13 American Indian/Alaska Native tribes or organizations. Between 1991 and 2002, the NBCCEDP budget increased from $30 million to $192 million and the number of annual mammograms provided through this program increased from 38,869 to 292,601. During this time, 9,956 cases of breast cancer were diagnosed among women who may not have ever obtained screening mammography (Ryerson and Major 2005) . Women diagnosed with breast cancer through the NBCCEDP can receive treatment for their disease through the BCCPTA, which extends Medicaid eligibility to uninsured women regardless of their income or assets (Lantz, Weisman, and Itani 2003) . Since its inception in 2000, the BCCPTA has helped many women obtain breast cancer care with minimal delay (Kenney et al. 2004) .
Despite the success of these programs, there is evidence that the NBCCEDP and the BCCPTA serve only a fraction of women who are eligible (Smith-Bindman et al. 2003; Kenney et al. 2004 ). For example, in a 1994 national survey, 34% of uninsured women aged 40 to 64 years reported having had a mammogram within the past 2 years. By 2003, this proportion had only increased to 42% (National Center for Health Statistics 2005). With an estimated 6.7 million uninsured women between the ages of 40 and 64 years in the United States (DeNavas-Walt, Proctor, and Hill-Lee 2005), these data suggest that approximately 3.9 million uninsured women do not obtain regular mammography. Lack of screening mammography and timely diagnosis significantly contribute to increased breast cancer mortality among low-income and minority women (McWhorter and Mayer 1987) . To meet the unmet need for screening mammography, federal and state funding for the NBCCEDP should be increased to enhance the access of uninsured women to breast cancer screening. Increased efforts should also be made to raise patient awareness about the importance and availability of breast cancer screening through the NBCCEDP, and to ensure that all uninsured individuals have a medical home (Satcher et al. 2005) .
In addition to overcoming patient-related barriers to screening, screening behaviors among providers must also be improved. We found that provider adherence to mammography guidelines can be improved with relatively simple chart reminders and flow sheets. Consequently, a portion of NBCCEDP funds should be used to develop a standardized chart-based reminder system, which could be implemented in all NBCCEDP-affiliated clinics. Improving provider compliance with CBE guidelines presents a greater challenge, especially in clinics that serve primarily minority patients. Progress in this area may require strategies that address the staffing and financial constraints that many community health centers face. The Institute of Medicine found that the ability of community health centers to provide high quality care declined in the late 1990s due to the growing number of uninsured patients, the proliferation of Medicaid managed care, and the erosion of the subsidies used to cover the cost of charity care (McAlearney 2002) .
A potentially important area that was not evaluated in any of the studies in our review is provider bias. A growing body of research indicates that physicians' diagnostic decisions can be negatively influenced by patient race/ethnicity (van Ryn and Burke 2000; Finucane and Carrese 1990; Bogart et al. 2000; Schulman et al. 1999 ). The 2004 position paper of the American College of Physicians on racial/ethnic disparities in health care notes that physicians must "recognize that inherent biases can lead to disparities in health care among racial and ethnic minorities" and the recent Agency for Healthcare Research and Quality (AHRQ) report, "Strategies for Improving Minority Healthcare Quality," called for more research into interventions aimed specifically at improving quality of care for racial/ethnic minorities, such as addressing provider bias (Beach et al. 2006; Groman and Ginsburg 2004) . Future research that explores and addresses potential areas of provider bias that contribute to racial disparities in breast cancer mortality will be important.
It is somewhat encouraging that mammography screening rates have been similar among white and black women since about 1993 (National Center for Health Statistics 2005) despite the fact that uninsurance is more prevalent among blacks (20%) compared to whites (15%) (DeNavas-Walt, Proctor, and Hill-Lee 2005). However, debate exists as to the accuracy of self-reported screening mammography (McPhee et al. 2002) and continued efforts are needed to increase screening mammography among the subpopulation of black and white women who do not obtain regular screening, especially among those who lack health insurance. In addition, lower rates of screening mammography among Hispanic/Latino and Asian women continue to represent a challenge. Among Hispanic/Latino women, this phenomenon may reflect both a high rate of uninsurance (33%) (DeNavas-Walt, Proctor, and HillLee 2005) and a language barrier (Swan et al. 2003) . Language or cultural barriers may also account for the lower rate of mammography among Asian Americans whose level of uninsurance (19%) is comparable to that among African Americans (20%) (DeNavas-Walt, Proctor, and Hill-Lee 2005) . Eliminating barriers to screening mammography and bringing all racial/ethnic groups closer to compliance with screening guidelines will require increased state and federal support for health centers that provide care to uninsured and underinsured women. While such an investment will be significant, a recent cost-effectiveness analysis found that the incremental cost of screening mammography per quality adjusted life year (QALY) is $37,000, which is below the commonly accepted benchmark for cost-effectiveness of $50,000 per QALY (Stout et al. 2006) . Equally important to breast cancer screening is timely follow-up of abnormal screening results. The NBCCEDP provides funding for the diagnostic evaluation of abnormal mammograms and clinical breast examinations. A recent survey of NBC-CEDP-funded health centers found that most centers use some form of case management to assist women with diagnostic testing and treatment (Lantz et al. 2004 ). However, very little has been published regarding the cost-effectiveness of various case management models. While the comprehensive or sociomedical model may be the most effective, the cost of widespread implementation may be prohibitive. Therefore, we encourage efforts to find the most cost-effective model of case management. As breast cancer screening continues to increase, increased funding will be needed for case management to ensure that low income and minority women do not experience diagnostic delays due to lack of insurance, transportation, child care, or coordination of appointments.
Only two studies met our review criteria for interventions to reduce disparities in breast cancer treatment (Ell et al. 2002; Goodwin et al. 2003) . The paucity of literature in this area indicates more research is needed to define what represents highquality breast cancer care and to identify effective strategies for improving treatment and survivorship care among minority women. Fortunately, several initiatives are underway in this area. For example, the state-level experience in implementing the BCCPTA is being monitored (French et al. 2004 ) and a long-term assessment of the impact of the BCCPTA on breast cancer mortality has been described ). In addition, several programs are in place to monitor the quality of cancer care among all U.S. patients (Malin et al. 2006) . Identifying and correcting racial and ethnic differences in breast cancer care will help ensure that advances made in screening and diagnostic testing are followed by state-of-the-art care. This will increase the likelihood that breast cancer survival among minority women will more closely match that of white women.
In a recent essay on cancer disparities research, Krieger (2005) emphasized the importance of monitoring patient survival, morbidity, and mortality. While the trials we reviewed examined important process outcomes, none addressed long-term health outcomes among study participants. It is possible that racial and ethnic disparities in breast cancer mortality will persist even after all disparities in screening, diagnosis, and treatment are identified and corrected. This could be due to racial or ethnic differences in tumor biology (Carey et al. 2006) or differences in response to therapy that have a biological or psychosocial basis (Antoni et al. 2006) . Therefore, it is important that breast cancer survival, morbidity, and mortality be monitored not only in clinical trials but also, where possible, in trials designed to enhance breast cancer screening and diagnosis. As with clinical trials, identifying the impact of screening and diagnostic test interventions on health outcomes requires significant numbers of participants followed over months to years. National health initiatives 236S Medical Care Research and Review such as the NBCCEDP and the BCCPTA are in a better position than individual health centers to conduct this type of research. In addition, the infrastructure of these programs permits communication among partnering agencies and health centers throughout the country. This infrastructure should continue to be used as a way to disseminate findings, such as those in this review.
In the absence of a national health program, which by nature ensures greater equity in health care services across racial, ethnic, and socioeconomic groups, the elimination of disparities in breast cancer mortality will require continued recognition of barriers to screening, diagnosis, treatment, and survivorship care, and increased support for interventions that reduce those barriers.
